This paper is concerned with the regularity properties of weak solutions to the obstacle problem for Clifford-valued functions. Our main results are a global reverse Hölder inequality and stability of the weak solutions to the obstacle problem.
Introduction
Let e  , e  , . . . , e n be the standard basis of R n with the relation e i e j + e j e i = -δ ij . For k = , , . . . , n, we denote by C defines the corresponding inner product on C n . Denote by Sc(u) the scalar part of u, the coefficient of the element e  , and we also have u, v = Sc(uv). The Dirac operator used in this paper is given by
Throughout this paper, we write D ( , C n ) for the space of Clifford-valued functions whose coefficients are Schwartz distributions on . For p > , we write L p ( , C k n ) for the space of Clifford-valued functions u, whose coefficients belong to the usual L p ( ) space. http://www.advancesindifferenceequations.com/content/2013/1/250
It is a reflexive Banach space endowed with the norm 
where  < p < ∞, A p : × C n → C n preserves the grading of the Clifford algebra and satisfies the following conditions for some constants  < a ≤ b < ∞:
In [, ], Nolder explained how quasi-linear elliptic equations
arise as components of Dirac systems () and discussed some properties of the weak solutions to the scalar parts of equations, such as the Caccioppoli estimate and the removability theorem. In [], Heinonen et al. studied the quasi-linear elliptic equations () by means of potential theory systematically. Many other mathematicians also work on properties of solutions to equations (), such as the regularity, stability, convergence and so on, see [-] . This paper is organized as follows. In Section , some preliminary results about Cliffordvalued functions are presented. In Section , higher integrability of weak solutions to obstacle problem for Clifford-valued functions are obtained. Section  is concerned with the stability of the weak solutions to obstacle problem. For other works about Clifford analysis and Dirac equations, see [, , -].
Preliminary results

Lemma . C
Since {u
Here, we denote the Grassmann algebra = k k , d is the exterior derivative operator, and d * is the formal adjoint operator. For more details about differential form, see [] .
From [], we know that the linear mapping
For a Clifford-valued function u, we write u for λ
In [], Iwaniec gave the following Poincaré inequality for differential forms.
Combining (), () and Lemma ., we have the following Poincaré-Sobolev inequality. http://www.advancesindifferenceequations.com/content/2013/1/250
Using the Poincaré inequality of the real function and |∇|u|| ≤ c(n)|∇u|, we have
Similar to the process of the Ponicaré inequality for differential forms in [], the following inequalities for Clifford-valued function can be obtained. 
Higher integrability
In this section, we will prove the higher integrability of the weak solutions to the obstacle problem K
Here, we assume that the complement of satisfies the measure density condition, it means that there exists a positive constant C >  such that
where B is a ball in R n . In order to prove the higher integrability, we need the following 
is a function, which gives the boundary. We consider the obstacle problem
for Clifford-valued functions. To avoid trivialities, we always assume that the set K
Definition . We say that a function
Remark . If u is a weak solution to obstacle problem (), then u holds for the scalar part of (), i.e.,
Thus, we have ( 
a.e. . Thus, v is an admissible test function, and we have
Since A satisfies (iii), (iv), combining the Hölder inequality and the Young inequality, it follows from () that
Choose  ,  such that 
otherwise, and
Then, the following reverse Hölder estimate
holds when B ⊂ B  . According to Lemma ., () becomes
Since is a bounded domain, can be covered by a finite number of balls such that the previous inequality holds, then the estimates () follows immediately.
Stability
In this section, we will show that the weak solutions to obstacle problem are stable under some suitable assumptions. Suppose that {p i } is a sequence such that p i → p and for each i = , , . . . , there is an operator A p i satisfying (i)-(iv) for p = p i and for a.e. x ∈ ,
uniformly on compact subset of R n . We consider the obstacle problem
Assume that A p i preserves the grading of the Clifford algebra and converges to A p (x, ξ ) uniformly on compact subset of R n . Suppose that
Now, we start with the main result of this section. 
Theorem . Suppose that the complement of satisfies the measure density condition
Implied by the Minkowski inequality that
Then it follows from Lemma . that It follows that u = u  . This proof is completed.
